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DESCRIPTION 

COLORANTS CONTAINING 4-AMINOBIPHENYL-3-OL DERIVATIVES 
FOR DYEING KERATIN FIBERS 

The present inv^on has for an object colorants for oxidative dy&ng of keratin fibers, particulariy 
human hair, containing 4-aniinobiphenyl-3-ol derivatives. 

In the area of keratin fiber dyeing, particularly hair dyeing, oxidation dyes have attained substantial 
importance. In this case, the coloration is produced by reaction of certain developers with certain 
couplers in the presence of an appropriate oxidant. Suitable developers are, in particular, 2,5- 
diaminotoluene, 2,5-diarninophenylethyl alcohol, p-aminophenol, 1,4-dianiinobenzene and 4,5- 
diamino-l-(2-hydroxyethyl)pyrazole, and suitable couplers are, for example, resordnol, 2-metfiyl- 
resorcinol, 1-naphthol, 3-aminophenol, m-phenylenediamine, 2-amino-4-(2-hydroxyethyl)amino- 
anisole, l,3-diamino-4-(2-hydroxyetho?qr)benzene and 2,4-diamino-5-fluorotoluene. 

The oxidation dyes used for dyeing human hair must meet numerous requirements in addition to 
producing hair colorations that are stable for at least 4 to 6 weeks. For example, these dyes must be 
harmless fi-om a toxicological and dermatological standpoint, and the hair colorations obtained must 
have good light fiistness, resistance to permanent waving, rubbing fastness and resistance to 
shampooing as well as sufficient resistance to perspiration. Moreover, by combining appropriate 
developers and couplers, it must be possible to create a wide range of differrat color shades. 

The adjustment of lighter color shades presents a special problem in terms of uniform dye uptake fi-om 
the hair roots to the hair tips and in terms of resistance of the colorations to permanent wave treatment. 
The use of direct yellow-dydng aromatic nitro dyes together \Ndth oxidative hair dye precursors 
represents a partial solution of the said problem, but the stability of the colorations over a period of 
several weeks is often unsatis&ctory. 

To solve the said problem, German Unexamined Patent Application 28 33 989 proposes the use of 6- 
amino-3-methylphenol as a yellow-dyeing oxidative dye in oxidative hair colorants. Although this 
compound is well suited as shade-adjustment agent for the creation of bright blond shades and gold 
shades, it does not fidly meet requirements, particularly as regards the resistance of the hair colorations 
to the action of permanent wave agents. 

We have now found that certain 4-aminobiphenyl-3-ol derivatives of general formula (I) meet to an 
unusually high degree the requirements placed on dye components. In fact, the use of these 4- 
aminobiphenyl-3-ol derivatives in an oxidizing medium produces color shades that are unusually wash- 
fast and resistant to permanent waving. 



'^a^itJTT. "Ti" " ' ^y^-g °f k^atin fibers, 

m that ,t contains at least one 4-aminobiphcnyl.3-oI derivative of general fonnula (D or i 
physioIogicaHy compatible^ water-soluble salt thereof unnuia^^ora 




(1) 



mZi^o!^ f «ently of each other denote hydrogen, a halogen ato.. a cyano group, a 
SouT! • fu? ' C2.C^hydn>xyalkoxy group, a C.-C-aiyl group a iSro 

-SiCCHs), group or a C:-C..hydroxyalkyI group, or Rl and R2 together form an -(Sl^ bridge. 

Suitable compounds of fonnula Q) are, for example, the foUo^ving compounds- 
4^obq,h«iyI>3.ol, 4-ammo-2'^hIorobiphenyl-3-ol, 4-amino-2'^anobiphenyl-3.ol. 4-an,ino.2-- 
S^vi "-^^'-"-^y^^^^-^^-^-oK 4-amino.2^rkuoroLth;ibiph^^^^^ 
^o-3-chIorobiphe^^^^ 4,ami«o.3'.<5^obiphenyl.3^1, 4W.o.3'.fluorobiphenyI-3-oI 4- 
ammo.3-meU.ylblphe^y^^ 4-amino-3'-trifluommethyIbiphenyI-3-oI. 4-am5no-^'-<Worobiphe;yl-3- 
It^X'^^ ^^'^u^''''^'^^' ^«^o4'-fl"on)biphenyl-3.ol, 4-amino-^•-methylbiphen.J^.3-oI, 4- 
ammo-4'.tnfluorom^^^^^^^ 4_^,_2-3'.dichlorobiphenyl.3-ol, 4^Lno.2' chlo^.3'- 

fluorob«phenj4.3K)l, 4^o.2'H:hloro-3'-methylbiphenyl-3.ol, 4-amino-2'-chloro-5'-chlorobiphenyl-3- 

H^tTt I^T^"^"^'^"^^'^'-^^^^ 4.amino.2'^oro.5'-methylbiphenyl.3-ol. 4.ailo-2'.6'- 
d.cWorab.phenyI,3.ol, 4-amino-2'.chloro-6'-fluorobiphenyl.3-ol, 4.anuno.2'.ch1oro.6'-methylbipheayl. 
3-01, 4.aTnmo-2.fluoro-3'-chIorobiphenyI-3-ol, 4-ainino-2'-fluoto3'.fluorobiphenyl.3.ol, 4.amino.2'. 
fluoro-3.methylbiphenyl-3-oI, 4-amino-2'-fluoro-5'-chlorobiphenyl-3-ol, 4-amlno-2',5'-difIuorobiphen. 
yI.3-ol 4^o-2Lfluoro-5'.me^^^^^^ 4-3nmo-2'.&uoTo-6^.Morob\ph^yl-3-o\, A^Lno- 

2 6-difluorob,phen5^^^^^^^ 4-amino-2'-fluoro-6'-methyIbiphenyl.3-ol. 4-amino.2'-Tnethyl-3'-chloro- 
biphenyW-ol, 4-a^ 4-amino.2',3'-dimethyIbfphenyl-3-ol. 4-ami. 

It^^t^'f ''l^ l"'' 4-and„o-2'.methyl.5'.fluoiobiphenyI.3^1, 4.aminc^2'.5'<l5meth. 
^t^f::^^ ^a;nmo-2'.rnethyl^'.cWoroW^^^ 4-amino-2'-methyl.6'.fluorobiphenyl-3-oI, 4- 

r^^- V f ^^'^^•-chlor^^S'.chlorobiphenyl-S-ol, 4-amino-3'ihlorols-. 

fiuorobn,her^-3-oI,j^amino-3'-cWoro-5'^^^^^^ 

l}f^'T^J'^';f^^P^^-^'0\ 4-amino.3'-fluoro.5'-me%lbiphenyI-3-ol. 4-amino.3'-methyl- 
5.chIorob.pheny]-3-oI, 4-4«nino-3'-methyl.5'-fluoiobiphenyl.3-ol. 4-amino-3',5'-dimethylbiphenyI.3-ol 



4-amino-3',4'-dichlorobiphenyl-3-ol, 4.amino^3'^Woro-4'-fluorobiphenyl-3-ol, 4-aitiino-3'-chIoro-4'- 
methylbiphenyl-3.01, 4.amino-4',6'-dichIorobiphenyl-3H>I. 4-aiiuno-4'^oro-6'-fluorobiphenyl.3-ol 4- 
amino-l'-chloro.6'-methyIbiphenyl-3-ol, 4-amino-3'-fluoro^'^hlorobiphenyl-3-ol. 4^ainmo.3' 4'- 
difluofobiphenyl.3<>l, 4.ainmo.3'-fluorD^'.methylbipheiiyI.3.ol, 4-amino-4'-fluoro-6<-chIorobiphenyl^ 

3- <)l 4.armno-4'-6'.fluorobiphenyl.3-oI, 4-armno^'.fluoro^?-methyIbiphenyl-3-ol, 4.ammo-3'-methyl- 
4^hlorobphenyl.3-ol, 4.amino-3'.methyl-4'-fluorobiphenyI-3-oI, 4-amino.3',4'-dimethylbiphenyI-3-ol, 

4- aiTuno-t.methyI-6'^hlorobiphenyI.3-ol, 4-amino-4'.methyl^'.fluorobtphenyl.3^ol. 4.amincM'6'- 
dimethylbiphenyl-3K,l. 2-ammo-S.benzo(l,33diaxo-5-ylphenol and the physiologicaUy compatible s^ts 



Preferred compounds of fonrnla (I) are those wherein 0) Rl denotes hydrogen and/or 00 R2 denotes 
hydrogen, a methyl group, a trifluoromethyl group, a fluorine atom or a chlorine atom. 

Particularty preferred are the foDowing compounds of formula (I): 4-aminobiphenyl-3-ol, 4-ammo-2'- 
chlorobiphenyl.3^1, 4-aramo-3'.cMorobiphenyI-3-ol. 4-ainino^'^orobiphenyl-3.oI, 4-ammo-2'-flu- 
orobipherTyI-3-ol 4-amino-3'-fluorobiphenyl.3-ol, 4-ammo^'.fluorobiphenyl-3-ol and the physio- 
logicafly compatible salts thereof 

The 4.amkobiphenyl.3.ol derivatives of fomiula (I) of the invention can be prepared by known 
methods of synthesis, for example by the palladium(0>catalyzed coupling of a substituted benzene of 
lonnula (ID 



fomula (IT) 



with a compound of fbmiula (m) 




wherein 



foj a protective groty as described, for example, in the chapter on "Protective C3roups" i 
Oigamc Synthesis, chapter 3, WHey Lrtersdence, 1991, and vji up5> i 




Rl and R2 have the same meaning as in fomiula (I); 
followed by reduction and elimination of the protective group. 

The compounds of formula (I) of the invention give colorations of excellent color stability, in 
particular in terms of wash fastness, mbbing fastness and resistance to permanent waving. 

The colorant of the invention contains the 4-aminobiphenyl-3-ol derivative of foraaula (I) in an 
amount from about 0.001 to 5 weight percent, an amount from about 0.005 to 2 weight percent and 
particularly from 0.01 to 1 weight percent being preferred. 

The compounds of formula (I) dye keratin fibers, particularly human hair, to yellow shades without 
the addition of other dyes. 

To achieve other color shades, one or more common oxidative dyes, for example developers or 
couplers, alone or in admixture with one another, may be added. 

Suitable couplers are, in particular, N-(3-dimethylaminophenyl)urea, 2,6-diaminopyridine, 2- 
amino-4-[(2-hydroxyethyl)amino]anisole, 2,4-diamino-l-fluoro-5-methylbenzene, 2,4-diamino-l- 
methoxy-5-methylbenzene, 2,4-diamino-l-ethoxy-5-methylbenzene, 2,4-diamino-l-(2-hydroxyeth- 
oxy>5-methylbenzene, 2,4-di[(2-hydroxyethyl)amino]-l,5-dimethoxyben2ene, 2,3-diamino-6- 
methoxypyridine, 3-animo-6-methoxy-2-(methylamino)pyridine, 2,6-diamino-3,5-dimethoxypyri- 
dine, 3,5-diamino-2,6-dimethoxypyridine, l,3-diaminoben2ene, 2,4-diamino-l-(2-hydroxyethoxy)- 
benzene, 1 ,3-diamino-4-(2,3-dihydroxypropoxy)benzene, l,3-diamino-4-(3-hydroxypropoxy)ben- 
zene, l,3-diamino-4-(2-methoxyethoxy)benzene, 2,4-diamino-l,5-di(2-hydroxyethoxy)benzene, 1- 
(2-aminoethoxy)-2,4-diaminobenzene, 2-amino-l-(2-hydroxyethoxy)-4-methylaminobenzene, 2,4- 
diaminophenoxyacetic acid, 3-[di(2-hydroxyethyl)amino]aniline,. 4-amino-2-di[(2-hydroxyethyl)- 
amino]-l-ethoxybenzene, 5-methyl-2-(l-methylethyl)phenol, 3-[(2-hydroxyethyl)amino]aniline, 3- 
[(2-anainoethyl)amino]aniline, l,3-di(2,4-diaminophenoxy)propane, di(2,4-diaminophenoxy)meth- 
ane, l,3-diamino-2,4-dimethoxybenzene, 2,6-bis-(2-hydroxyethyl)aininotoluene, 4-hydroxyindole, 

3- dimetiiylaminophenol, 3-diethylaminophenol, 5-amino-2-methylphenol, 5-amino-4-fluoro-2- 
methylphenol, 5-amino-4-methoxy-2-methylphenol, 5-amino-4-ethoxy-2-methylphenol, 3-amino- 
2,4-dichlorophenol, 5-amino-2,4-dichlorophenol, 3-amino-2-methylphenol, 3-amino-2-chloro-6- 
methylphenol, 3-aminophenol, 2-[(3-hydroxyphenyl)amino]acetamide, 5-[(2-hydroxyethyl)amino]- 

4- methoxy-2-methylphenol, 5-[(2-hydroxyethyl)amino]-2-methylphenol, 3-[(2-hydroxyethyl)ami- 
nojphenol, 3-[(2-methoxyethyl)amino]phenol, 5-amino-2-ethylphenol, 5-amino-2-methoxy-phenol, 
2-(4-amino-2-hydroxyphenoxy)ethanol, 5-[(3-hydroxypropyl)amino]-2-methylphenol, 3-[(2,3-di- 
hydroxypropyl)amino]-2-methylphenol, 3-[(2-hydroxyethyl)amino]-2-methylphenol, 2-amino-3- 
hydroxypyridine, 2,6-dihydroxy-3,4-dimethylpyridine, 5-amino-4-chloro-2-methylphenol, 1-naph- 
thol, 2-methyl-l-naphthol, 1,5-dihydroxynaphthalene, 1,7-dihydroxynaphthalene, 2,3-dihydroxy- 
naphthalene, 2,7-dihydroxynaphthalene, 2-methyl-l-naphthol acetate, 1,3-dihydroxybenzene, 1- 
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chloro-2,4-dihydroxyben2ene, 2-chloro-l,3"dihydroxybenzene, l,2-<iichloro-3,5-clihydroxy-4-meth- 
ylbenzene, l,5-dichloro-2,4-dihydroxybenzene, l,3-dihydroxy-2-methylbenzene, 3,4-methylene- 
dioxyphenol, 3,4-methylenedioxyaniline, 5-[(2-hydroxyethyl)amino]-l,3-benzociioxole, 6-bromo-l- 
hydroxy-3,4-methylenedioxybenzene, 3,4-diaiiiinobenzoic acid, 3,4-dihydro-6-hydroxy-l,4(2H)- 
benzoxazine, 6-amino-3,4-dihydro-l,4(2H)benzoxazine, 3-methyH-phenyl-5-pyrazolone, 5,6-di- 
hydroxyindole, 5,6-dihydroxyindolme, 5-hydroxyindole, 6-hydroxyindole, 7-hydroxyindole and 

2.3- indolinedione. 

Preferred developers are 1,4-diaminobenzene (p-phenylenediamine), l,4-dianiino-2-methylbenzene 
(p-toluylenediamine), l,4-diairiino-2,6-<iimethylbenzene, l,4-diamino-3,5-diethylbenzene, 1,4-di- 
amino-2,5<limethylbenzene, l,4-dianiino-2,3-dimethylbenzene, 2-chloro-l,4-diaininobenzene, 1,4- 
diamino-2-(thiophen-2-yl)benzene, l,4-diamino-2-(thiophen-3-yl)benzene, 4-(2,5-diaminophenyl)- 
2-[(diethylamino)methyl]thiophene, 2-chloro-3-(2,5-diaminophenyl)thiophene, l,4-diammo-2-(py- 
ridin-3-yl)benzene, 2,5-diaminobiphenyl, 2,5-diamino-4'-(l-raethylethyl)-l,r-biphenyl, 2,3',5-tri- 
amino-l,r-biphenyl, l,4-diamino-2-inethoxymethylbenzene, l,4-diamino-2-aminomethylbenzene, 

1 .4- diammo-2-[(phenylamino)methyl]beii2ene, 1 ,4-diainino-2- { [ethyl-(2-hydroxyethyl)aniino]- 
methyl}benzene, 1 ,4-diamino-2-hydroxymethylbenzene, 1 ,4-diamino-2-(2-hydroxyethoxy)ben- 
zene, 2-[2-(acetylainino)ethoxy]-l ,4-diaiiiinobenzene, 4-phenylaminoamline, 4-dimethylamino- 
aniline, 4-diethylaminoaniline, 4-dipropylainmoanilme, 4-[ethyl-(2-hydroxyethyl)ainino]aiiiline, 4- 
[di(2-hydroxyethyl)amino]aiuline, 4-[di(2-hydroxyethyl)amino]-2-methylanilme, 4-[(2-methoxy- 
ethyl)ainino]aniline, 4-[(3-hydroxypropyl)amino]anilme, 4-[(2,3Klihydroxypropyl)ammo]aniline, 4- 
{[(4-aminophenyl)methyl]amino}amline, 4-[(4-aniinophenylamino)methyl]phenol, 1,4-diamino-N- 
(4-pyrrolidm- 1 -ylbenzyl)benzene, 1 ,4-diamino-N-furan-3-ylmethylbenzene, 1 ,4-diatnino-N-thio- 
phen-2-ylmethylbenzene, 1 ,4-diaiiiino-N-furan-2-ylmethylbeiizene, 1 ,4-diammo-N-thiophen-3-yl- 
methylbenzene, 1,4-diaiiiino-N-benzylbenzene, l54-diamino-2-(l-hydroxyethyl)benzene, 1,4-diami- 
no-2-(2-hydroxyethyl)benzene, 1 ,4-diamino-2-(l -methylethyl)benzene, 1 ,3-bis[(4-ainino-phenyl)(2- 
hydroxyethyl)amino]-2-propanol, l,4-bis[(4-aminophenyl)amino]butaae, l,8-bis(2,5-diaminophen- 
oxy)-3,6-dioxaoctane, 2,5-diamino-4'-hydroxy-l,r-biphenyl, 2,5-diaimno-2'-trifluoromethyl-l,r- 
biphenyl, 2,4%5-triamino-l,r-biphenyl, 4-aininophenol, 4-amino-3-methylphenol, 4-amino-3-(hy- 
droxymethyl)phenol, 4-amino-3-fluorophenol, 4-methylaminophenol, 4-amino-2-(aminomethyl)- 
phenol, 4-amino-2-(hydroxymethyl)phenol, 4-ammo-2-fluorophenol, 4-amino-2-[(2-hydroxyethyl)- 
aiiiino]methylphenol, 4-ainino-2-methylphenol, 4-amino-2-(methoxymethyl)phenol, 4-amino-2-(2- 
hydroxyethyl)phenol, 5-aminosalicylic acid, 2,5-diaminopyridine, 2,4,5, 64etraaminopyrimidine, 
2,5,6-triainino-4-(lH)-pyrimidone, 4,5-diaiiiLno-l-(2-hydroxyethyl)-lH-pyrazole, 4,5-diamino-l-(l- 
methylethyl)- 1 H-pyrazole, 4,5 -diamino- 1 -[(4-methylphenyl)methyl]- 1 H-pyrazole, 1 - [(4-chloro- 
phenyl)methyl]-4,5-diamino-lH-pyrazole, 4,5-diainino-l-methyl-lH-pyrazole, 4,5-diainino-l-pen- 
tyU H-pyrazole, 4,5-diaiiiino-l-(phenylmethyl)-lH-pyrazole, 4,5-diamino-l-[(4-methoxyphenyl)- 
methyl-lH-pyrazole, 2-aminophenol, 2-ainino-6-methylphenol, 2-amino-5-methylphenol, 1,2,4- 
trihydroxybenzene, 2,4-diaininophenol, 1,4-dihydroxybenzene and 2-{[(4-aminophenyl)amino]- 
methyl}-l,4-dianiinobenzene. 
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The aforesaid developers and couplers are present in the colorant of the invention in a total amount 
of about 0.01 to 12 weight percent and particularly about 0.2 to 6 weight percent. 

Moreover, the colorant of the invention can contain other dye components, for example 4-(2,5- 
diaminobenzylamino)aniline or 3-(2,5-dianiinobenzylaniino)aniline, as well as common natural 
dyes, dyes identical to natural ones, or synthetic direct dyes from the group consisting of anionic 
(acid) and cationic (basic) dyes, triarybnethane dyes, nitro dyes, disperse dyes and azo dyes., for 
example natural dyes such as indigo or henna, triphenylmethane dyes such as 4-[(4 -aminophenyl)- 
(4'-iniino-2'\5"-cyclohexadien-l "-ylidene)methyl]-2-methylaniinobenzene monohydrochloride (C.I. 
42 510), and 4-[(4^amino-3'-methylphenyl)K4"imino-3"-methyl-2'\5"-cyclohex^^^^ 
methyl]-2-methylaminobenzene monohydrochloride (CI. 42 520), aromatic nitro dyes such as 4- 
(2'-hydroxyethyl)aminonitrotoluene, 2-amino-4,6-dinitrophenol, 2-amino-5-(2-hydroxyethyl)ami- 
nonitrobenzene, 2-chloro-6-(ethylamino)-4-nitrophenol, 4-chloro-N-(2-hydroxyethyl)-2-nitroani- 
line, 5-chloro-2-hydroxy-4-nitroaniline, 2-amino-4-chloro-6-mtrophenol and l-[(2'-ureidoethyl)- 
amino-4-nitrobenzene, azo dyes such as sodium 6-[(4'-aminophenyl)azo]-5-hydroxynaphthalene-l- 
sulfonate (C.I. 14 805) and disperse dyes, for example 1,5-diaminoanthraquinone and 1,4,5,8- 
tetraaminoanthraquinone. 

The colorant can contam the aforesaid other dye components in a total amount of about 0.1 to 4 
weight percent. 

The aforesaid developers and/or couplers and/or other dye components in combination with the 
compounds of formula (I) of the invention make it possible to obtam many different color shades. 
For example, blond to brown hair colorations can be achieved by use of a combination of the 
compounds of formula (I) and 4-(2,5-diaminobenzylamino)aniline. 

Naturally, the couplers, developers and other dye components, provided they are bases, can also be 
used in the form of their physiologically compatible salts of organic or inorganic acids, for example 
hydrochloric acid or sulfuric acid, or - if they contain aromatic OH- groups - in the form of salts of 
bases, for example as alkali metal phenoxides. 

Moreover, if the colorants are to be used for dyeing hair, they can also contain common cosmetic 
additives, for example antioxidants such as ascorbic acid, thioglycolic acid or sodium sulfite, as 
well as perfume oils, complexing agents, wetting agents, emulsifiers, thickeners and hair-care 
agents. 

The colorant of the invention can be formulated, for example, as a solution, particularly an aqueous 
or aqueous-alcoholic solution, or as a paste, cream, gel, emulsion or aerosol preparation. Such a 
colorant formulation consists of a mixture of dye components and additives commonly used for 
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such formulations. 

Common additives to solutions, creams, emulsions or gels are, for example, solvents such as v^ater, 
lower aliphatic alcohols, for example ethanol, propanol or isopropanol, glycerol or glycols such as 
1,2-propylene glycol; moreover wetting agents or emulsifiers from the classes of anionic, cationic, 
amphoteric or nonionic surface-active substances such as, for example, the fatty alcohol sulfates, 
ethoxylated fatty alcohol sulfates, alkylsulfonates, alkylbenzenesxilfonates, alkyltrimethyl- 
ammonium salts, alkylbetaines, ethoxylated fatty alcohols, ethoxylated nonylphenols, fatty 
alkanolamides and ethoxylated fatty esters, furthermore thickeners such as the higher fatty alcohols, 
starch, cellulose derivatives, petrolatum, paraflBn oil and fatty acids; moreover hair-care agents such 
as cationic resins, lanolin derivatives, cholesterol, pantothenic acid and betaine. The said 
constituents are used in amounts commonly employed for such purposes, for example the wetting 
agents and emulsifiers at a concentration from about 0.5 to 30 weight percent, the thickeners in an 
amount from about 0.1 to 30 weight percent and the hair-care agents at a concentration &om about 
0.1 to 5 weight percent 

Depending on the composition, the colorant of the invention can be weakly acidic, neutral or 
alkaline. In particular, it has a pH from 6.5 to 1 1 .5, the adjustment to a basic value preferably being 
achieved with ammonia or an organic amine, for example v^th monoethanolamine or trieth- 
anolamine, or an amino acid, or an inorganic base such as sodium hydroxide or potassium 
hydroxide. It is also possible to use combinations of the aforesaid compounds, particularly a 
combination of anmionia and monoethanolamine. For pH adjustment in the acidic range, an 
inorganic or organic acid, for example phosphoric acid, acetic acid, citric acid or tartaric acid, can 
be used. 

For use in oxidative dyeing of hair, the afore-described colorant is mixed with an oxidant just 
before use and the resulting mixture is applied to the hair in an amount sufficient for the hair 
treatment, in general from about 60 to 200 grams, depending on the fullness of the hair. 

Suitable oxidants for developing the hair coloration are mainly hydrogen peroxide or the 
compoimds of addition thereof to urea, melamine, sodiimi borate or sodium carbonate in the form 
of a 3 to 12%, preferably 6% aqueous solution. Atmospheric oxygen can also be used. If a 6% hy- 
drogen peroxide solution is used as oxidant, the weight ratio of hair colorant to oxidant is from 5: 1 
to 1:2 and preferably 1:1. Larger amounts of oxidant are used primarily at higher dye concen- 
trations in the hair colorant or when more pronoimced hair bleaching is wanted at the same time. 
The mbcture is allowed to act on the hair at 15 to 50 °C for about 10 to 45 minutes, preferably for 
30 minutes, after which the hair is rinsed with water and dried. Optionally, following this rinsing 
the hair is washed with a shampoo and optionally post-rinsed with a weak organic acid, for example 
citric acid or tartaric acid. The hair is then dried. 
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The colorant of the invention containing a 4-aminobiphenyl-3-ol derivative of formula (I) gives 
colorations of excellent color stability, particularly in terms of light fastness, wash fastness, rubbing 
fastness and resistance to permanent waving. As far as the coloring properties are concemed, 
depending on the kind and composition of the dye components, the colorants of the invention 
provide a wide range of different color shades ranging from blond to brown, purple, violet, blue and 
black. Said shades are characterized by unusually high color intensity and good color balancing 
between damaged and undamaged hair. Furthermore, the very good coloring properties of the hair 
colorants of the present patent application are, in particular, characterized by the fact that these 
colorants also make it possible to dye gray, chemically not previously damaged hair with good 
covering power and without any problems. 

Another object of the present invention are 4-aminobiphenyl-3-ol derivatives of formula (I) among 
which 4-aminobiphenyl-3-ol, 4-amino-2'-chlorobiphenyl-3-ol, 4-amino-3*-chlorobiphenyl-3-ol, 4- 
amino-4'-chlorobiphenyl-3-ol, 4-amino-2'-fluorobiphenyl-3-ol, 4-amino-3 -fluorobiphenyl-3-ol and 
4-amino-4 -fluorobiphenyl-S-ol and the physiologically compatible salts thereof are particularly 
preferred. 

The following examples will explain the subject matter of the invention in greater detail without 
limiting its scope. 
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EXAMPLES 

Example 1: Synthftsk nf 4-ammn-l 1 LhiphAtiyU^-nl 

A. Synthftgk nf 4-rh1nrr>-9-(ftthoYymffthnvy)-1-nitrnhftn7i>nft 

10 g (230 mmol) of a sodium hydride dispersion (55% in oil) was added intermittently to a solution of 
26 g (150 mmol) of 3-chloro-2-hydroxynitrobenzene in 280 mL of acetonitrile at 0 °C. The mixture 
was allowed to agitate for 50 min at 0 °C. Then, 18.4 g (185 mmol) of chloromethyl ethyl ether was 
added, and the mixture was allowed to agitate 1 hour at 0 °C. The reaction mixture was then poured 
onto ice and extracted with ethyl acetate, and the organic phase was washed with a saturated aqueous 
sodium chloride solution, dried over Na2S04 and filtered and the filtrate was evaporated. This gave 37 
g of 4-chloro-2-(ethoxymethoxy)-l-nitrobenzene. 

1h=NMR (300 MHz, DMS0-D6): 5 = 7.95 (d, IH), 7.16 (dd, IH), 7.55 (d, IH), 7.24 (dd, IH), 5.47 
(s, 2H), 3.707 (q, 2H), 1.14 (t, 3H). 

B. Synthesis of 4-nitrn-1 , 1 -hiphenyl-l-ol 

9.3 g (40 mmol) of 4-chloro-2-(ethoxymethoxy)-l-mtrobenzene fi-om step A and 7.3 g (60 mmol) of 
phenylboric acid were dissolved in 170 mL of toluene under nitrogen. Then, 0.1 g (0,5 mmol) of 
palladium acetate, 0.35 g (1 mmol) of 2-(dicyclohexylphosphino)biphenyl and 15 g of tripotassium 
phosphate were added, and the reaction mixture was heated to 80 °C. At the end of the reaction, the 
reaction mixture was poured into 100 mL of ethyl acetate and the organic phase was extracted with 
dilute sodium hydroxide solution and then dried over magnesium sulfate. The solvent was distilled off 
in a rotary evaporator, and the residue was purified on silica gel with hexane/ethyl acetate 
(9 : 1). The resulting product dissolved in 50 mL of ethanol was heated to 50 °C, 80 mL of a 2.9- 
molar ethanolic hydrochloric add solution was then added dropwise after which the reaction mixture 
was cooled to 0 °C. The precipitate was filtered ofl^ washed twice with 20-mL portions of ethanol 
and then dried. This gave 9.35 g of 4-nitro-l, r-biphenyl-3-ol. 

IHzNMR (300 MHz, DMS0-D6): 5 = 11.08 (s, IH), 8.0 (d, IH), 7.7 (m, 2H), 7.5 (m, 3H), 7.39 (d, 
IH), 7.30(dd,lH). 

C. Synthft<;k of 4-flminn.1 1 '.hiphenyl-Lnl 

8.8 g (40 mmol) of 4-nitro-l,l-biphenyl-3-ol fi-om step B was dissolved in 120 mL of ethanol and 
hydrogenated in the presence of 0.8 g of a palladium-activated caibon catalyst (10%) at 25 °C. After 
the required quantity of hydrogen had been absorbed, the catalyst was filtered off, and the solvent was 
distilled off in a rotary evaporator. This gave 7.3 g of 4-amino-l,r-biphenyl-3-ol. 
!h=NMR: (300 MHz, DMS0-D6): 5 = 9.15 (s, IH), 7.49 (m, 2H), 7.37 (m, 2H), 7.27 (t, IH), 6.96 (d, 
IH), 6.89(dd, IH), 6.7(d, IH). 
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Examples: Synfhpct^nfd^mm^-o' ..^1^^^ ].t^jp|,^^.^.,j ^ ^.^ 

9.3 fi (40 mniol) of 4-chloro-2Kethoxyniethoxy).l.nitrobenzene from Example lA and 94 g (60 
mmol) of 2-cMorophenylboric add were dissolved in 170 mL of toluene under nitrogerL Then, 0 1 g 
^.5 mmol) of palladium acetate 0.35 g (1 mmol) of 2KdicycIohexylphosphino)biphenyI and 15 g of 
tnpotassium phosphate were added, and tlie reactbn mixture was heated to 80 "C. At the end of the 
™xture was poured into 100 mL of ethyl acetate and the organic phase was 
with dilute sodium hydroxide solution and then dried over magnesium sulfite. TTie solvent 
m a rotaiy evaporator, and the residue was purified on silica gel with hexane/ethyl 

^^t^ "^"^ '*^^'"f ^ '° ^ ^ Hien. 80 mL of a 2.9.moIar 

^hc Mrochlonc aad solution was added d«)pwise. The reaction mixture was cooled to 0 »C 

«^ ^ ^ 20.mL portions of ethanol and then dried. Hiis 
gave 9.35 g of 4-nitro-2'-chloro[l, 1 '-biphenyl]-3-ol. 

™7 * " ' « 7» 

«Lfi!°Hrf'^ '^ni'">-r.chIoro[l.r.biph«yl>3K.I ten. Sep A was dissolved in 120 raL of 

sSve^^.Z^^. ""'^^^ the catalyst wa. aie™i of? 1 4e 

«Jve« w» doJIed off m . rotao, evaporator. This gave 8.1 g of 4.anm>-r-cUoto[l.r.biphenyl)-3- 

^ (300 MH^ DMSaD6): S - ,0.6 ,H). 7.50 („, 3K,. 7.38 („, IHX 7.24 (o, at,. 7.12 
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Examples 3 to 22 Hair Colorants 

Hair colorant solutions of the following composition were prepared: 



Y n 


01 ^-anunoDipnenyi-j-oi aenvaiive oi lomiiua \l) 




^suDsiance ui or uz as per i aoie i j 


Ug 


of developer £8 to £15 as per Table 2 


Yg 


of coupler Kll to I05 as per Table 4 


Zg 


of direct dye Dl to D3 as per Table 3 


10.0 g 


of potassium oleate (8% aqueous solution) 


10.0 g 


of ammonia (22% aqueous solution) 


10.0 g 


of ethanol 


0.3 g 


of ascoibic add 


to 100.0 g 


water 



Just before use, 30 g of the above colorant solution was mixed with 30 g of a 6% aqueous hydrogen 
peroxide solution. The mixture was then applied to bleached hair. After an exposure time of 30 
minutes at 40 °C, the hair was rinsed with water, washed with a commercial shampoo and dried. Table 
6 summarizes the coloring results. 

Examples 23 to 34 Hair Colorants 

Dye carriers in cream form and having the following composition were prepared: 



Xg 


of 4-animobiphenyl-3-ol derivative of formula (i) 




(substance Ol or 02 as per Table 1) 


Ug 


of developer E8 to E15 as per Table 2 


Yg 


of coupler Kll to K35 as per Table 4 


Zg 


of direct dye Dl to D3 as per Table 3 


15.0 g 


of cetyl alcohol 


0.3 g 


of ascoibic add 


3.5 g 


of sodium lauryl alcohol dietl^lene ^col ether sul&te, 28% 




aqueous solution 


3.0 g 


of ammonia, 22% aqueous solution 


0.3 g 


of sodium sulfite, anhydrous 


to 100.0 g 


water 



Just before use, 30 g of the above colorant cream was mixed with 30 g of a 6% hydrogen peroxide 
solution. The mbcture was then applied to hair. After an exposure time of 30 minutes, the hair was 
rinsed with water, washed with a commercial shampoo and dried. Table 7 summarizes the coloring 
results. 
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Examples 35 to 42 



Hair Colorants 



Hair colorant solutions of the following composition were prepared 



Xg 


of 4-aminobiphenyl-3-oI derivative of formula (I) 




(substance Ol or 02 as per Table 1) 


Zg 


of dye component Wl or W2 as pa: Table 5 


Ug 


of developer E8 to E15 as per Table 2 


10.0 g 


of potassium oleate (8% aqueous solution) 


10.0 g 


of ammonia (22% aqueous solution) 


10.0 g 


of ethanol 


0.3 g 


of ascorbic acid 


to 100.0 g 


>vater 



Just before use, 30 g of the above colorant solution was mixed with 30 g of a 6% hydrogen per- 
oxide solution. The mixture was then applied to bleached hair. After an exposure time of 30 
minutes at 40 ^C, the hair was rinsed with water, washed with a commercial shampoo and dried. 
The following Table 8 summarizes the coloring results. 

Tahlf 1 

4-Aiiiinobiphenyl-3-ol Derivative of Formula (I) 

01 4-amino- 1 , 1 *-biphenyl-3 -ol 

02 4-amino-2-chloro[l , 1 -biphenyl]-3-ol 

Tahlfi2 
Developers 

E8 1,4-diaminobenzene 

E9 2,5-diaminophenylethanol sulfate 

ElO 3-methyl-4-aminophenol 

Ell 4-amino-2-aminomethylphenol dihydrochloride 

E12 4-aminophenol 

E13 N,N-bis-(2 -hydroxyethyl)-p-phenylenediamine sulfate 
E14 4,5-dianiino-l-(2 -hydroxyethyl)pyrazole sulfate 
E15 2,5-diaminotoluene sulfate 
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Table 3 



Direct Dyes 

Dl 2,6HUammo-3-[(pyridin-3-yl)azo]pyri(lm^ 

D2 6-chloro-2-ethylamino-4-nitrophenol 

D3 2-aniino-6-chloro-4-nitrophenol 

Couplers 

Kll 1,3-diaininobenzene 

K12 2-ainino-4-(2 -hydroxyethyl)aminoanisole sulfite 

K13 l,3-diammo-4-(2-hydroxyethoxy)ben2ene sulfate 

K14 2,4-diamino-5-fluorotoluene sulfate 

K15 3-ainino-2-methylamino-6-methoxypyridine 

K16 3,5-dianiino-2,6-dimethoxypyridine dihydrochloride 

K17 2,4-diamino-5-ethoxytoluene sulfite 

K18 N-^3-dimethylainino)phenylurea 

K19 l,3-bis-(2,4-dianiinophOTOxy)propane tetrahydrochloride 

K21 3-aminophenol 

K22 5-amino-2-methylphenol 

K23 3 -amino-2-chloro-6-methylphenol 

K24 5-ainino-4-fluoro-2-methylphenol sulfate 

K25 1-naphthol 

K26 l-aceto^-2-methylnaphthalene 
K31 1,3-dihydroxybenzene 

K32 2-methyl- 1 ,3 -dihydroxybenzene 
K33 1 -chloro-2,4-dihydroxybenzene 

K34 4-(2-hydroxyethyl)amino-l,2-methylenedio?^benzene.HCl 

K35 3 ,4-methylenedioxyphenol 
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Dye Components 

Wl 4-(2,5-(fiaminoben2ylanimo)aniline.HCl 

W2 2-<3-animophenyl)aminomethyl-l,4-diaininobenzene.HC^ 
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Table 6: Hair Colorants 



Example No. 


3 


4 


5 6 


7 


Dyes 




(Dye quantity in grams) 




01 


0.30 


0.03 


0.05 


0.03 


0.02 














E10 








0.55 




E11 




0.55 








E12 






0.55 






E14 










0.55. 














K31 








0.18 


0.20 


K32 




0.22 








K33 






0.20 






K25 




0.30 




0.30 


0.30 


K26 






0.35 






Coloring result 


bright 
yellow 


red-brown 


red-brown 


red-brown 


red-brown 
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Table 6 (Continuation) 



Example No. 


8 9 10 11 


Dyes 


(Dye quantity in grams) 


01 


0.010 


0.005 






02 






0.010 


0.005 












E8 


0.100 


0.100 


0.100 


0.100 


E9 


0.250 




0.250 




El 5 




0.250 




0.250 


■ 










K13 


0.090 


0.090 


0.090 


0.090 


K31 


0.200 




0.200 




K32 




0.200 




0.200 


K33 










K21 


0.050 




0.050 




K22 




0.050 




0.050 


Coloring result 


blond 


blond 


blond 


blond 



Table 6 (Continuation) 





12 


13 


14 


15 


16 


17 


Dyes 


(Dye quantity In grams) 




0.010 


0,006 


0,020 


0.005 


0.050 


0.010 


























0.096 


1.800 


t;tU 


0.096 


0.240 


0.300. 


0.900 


0.010 


0.700 


























0-.010 




K18 












0.030 


K21 










0.020 


0,060 




0.080 


0.200 


0.250 


0.056 




0.580 












0.030 












0.200 




0.800 


K32 




0.030 


0.050 


0.316 






D5 


0.018 


























D2 








0.010 






D3 


0.040 


0.060 


0.025 








Color shade 


bright 
blond to 
copper- 
gold 


copper " 
gold 


bright 
copper 
colore 


purple- 
brown 


silver- 
blond 


dark 
maho- 
gany 
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Table 6 (Continuation) 



example 
No. 


18 


19 


20 


21 


22 


Dyes 




(Dye quantity in grams) 






U.Qo 




A H C 

0,15 


0.15 




02 




n cs'K 

U.U«3 






0.30 














cl4 


0.05 


U.UO 


A *<A* 
0.10 


0.10 




CO 






0,50 


A CA 

O.oO 




E10 


0.60 


0.60 


0.05 


0.05 
















K12 






1.10 


1.10 




K17 






1.10 


1.10 




K22 


.0.50 


0.50 














0.60 


0.60 




K32 


0.03 


0.03 








K36 




0.03 




















D1 




0.25 








D2 






0.50 


0.50 




D3 


0.15 


0.15 








Color shade 


orange 


orange 


red- 
orange 


red- 
orange 


yellow 
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Table 7: Hair Colorant 



Example No. 


23 


24 


25 


26 


27 


28 


Dyes 


(Dye quantity in grams) 


01 


0.10 


0.05 


0.01 








02 








0.10 


0.05 


0.01 
















El 5 


0.70 


0.70 


0.70 


0.70 


0.70 


0.70 
















K12 


0.10 


0.10 


0.10 


0.10 


0.10 


o:io 


K23 


0.10 


0.10 


0.10 


0.10 


0.10 


0.10 


K31 


0.40 


0.40 


0.40 


0.40 


0.40 


0.40 
















D2 


0.10 


0.10 


0.10 


0.10 


0.10 


0.10 


Coloring result 


brown 


brown 


brown 


brown 


brown 


brown 



Table 7: (Continuation) 



No. 


29 


30 


31 


32 


33 


34 


DyGS 


(Dye quantity In grams) 


01 


0.005 


0.270 


0.010 








02 








0.005 


0.270 


0.010 
















CO 


0.250 






0.250 






E9 




1.710 


0.020 




1.710 


0.020 


ElO 


2.000 


0.200 


0.010 


2.000 


0.200 


0.010 
















K13 




0.100 






0.100 




Klo 






0.015 






0.015 


l\2i 




0.800 






0.800 




K22 


1.800 




0.250 


1.800 




0.250 


K23 




0.200 






0.200 




K26 






0.030 






0.030 


K31 


0.250 


0,135 


0.020 


0.250 


0.135 


0.020. 
















D2 




0.010 






0.010 




Color 
shade 


orange 
colors 


chocolate 
brown 


silver 
blond 


orange 
colors 


chocolate 
brown 


silver 
blond 
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Table 8 



Example 
No. 


35 


36 


37 


38 


39 


40 


41 


42 


Dyes 


(D 


ye quantity in grants) 


01 


0.01 


0 18 


0 04 


0 18 


0 18 


0 18 


0 OR 


0 18 




















E8 




0.12 




0.12 










E9 






0.12 




0.15 








E15 












0.13 
























W1 


0.90 






0.38 . 




0,38 


0.38 


0.38 


W2 




0.37 


0.05 




0.58 








Color 


deep 
blue 


medium 
brown 


medium 
blond 


black- 
brown 


brown 


black* 
brown 


medium 
brown 


brown 



Unless otherwise indicated, all percentages given in the present patent application are by weight 



